Analysis of the cytoarchitecture of the Dicer-ablated cortex revealed a marked reduction in radial thickness starting at E13.5, and defective postnatal cortical layering. Whereas the former was due to neuronal apoptosis starting at E12.5, which was the earliest detectable phenotype, the latter reflected dramatic impairment of neuronal differentiation.
Remarkably, the primary target cells of Dicer ablation, the neuroepithelial cells, and the neurogenic progenitors derived from them, were unaffected by miRNA depletion with regard to cell cycle progression, cell division, differentiation and viability during the early stage of neurogenesis, and only underwent apoptosis starting at E14.5.
Our results support the emerging concept that progenitors are less dependent on miRNAs than their differentiated progeny.
In order to identify miRNAs targets, we extracted total RNA from E13.5 cortices of Dicer-ablated and of control littermates, and mRNAs were subjected to microarray analysis. Our results show that upon miRNA depletion the number of upregulated mRNAs is higher than that of downregulated ones, suggesting that We have previously shown that during development these microRNAs are expressed exclusively in muscle cells and that this is regulated invivo by MRFs. Using luciferase reporter constructs we show that the Pax-3 3 UTR is targeted by miR-1 and miR-206.
We also show that injection of antisense oligos that disrupt miR-206 function invivo leads to increased levels of Pax-3 protein in somites and disrupts normal myogenic differentiation. We propose that these microRNAs act as part of a feedback loop to maintain low Pax-3 expression in differentiating myoblasts and that disruption of this loop leads to defects in myogenic differentiation. little is known about specific miRNAs functions invivo. To define the developmental roles of mouse microRNA-9, which is expressed in the telencephalon, we disrupted miR-9-2 and miR-9-3 locus to completely abolish their expression. The miR-9-2/3 double mutant mice exhibited severe impairments in the early neurogenesis including Cajal-Retzius cell production and enhancement of cell proliferation, accompanying the increase in the protein expression of Foxg1, suggesting that miR-9 positively regulates early neurogenesis partly via the regulation of Foxg1 expression. At later stages, we also found cortical lamination defects especially in the upper layers, but not in deeper layers, caused by the reduction of proliferation of progenitor cells at later stages.
Severe impairment was also observed in the projection of thalamocortical axons and corticofugal axons. Furthermore, the miR-9-2/3 mutant brain exhibited loss of ventral telencephalon and its derivatives at the pallial-subpallial boundary region.
These later phenotypes were reminiscent of those of Tlx mutant mice, and Tlx protein expression in the cortex was significantly S52
